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The NASA Computing, Information and Communications Technology (CICT) Program 
is supporting the development of liquid crystal-based beam steering devices. The device 
would use inexpensive, light-weight, optical components, and it would have the 
following capabilities: electronic beam scanning to angles above 1 milliradian, and sub- 
microradian beam pointing accuracy. In order to correct for the imperfections resulting 
from the space-deployable optics, the technique of wave-front correction would be 
implemented. Hence, the output beam quality would be maintained. The potential 
applications could include satellite tracking, near-Earth inter-satellite communications, 
deep-space communications, and optical phased array systems. The status of the beam 
steering device development based on the liquid crystal technology and its relationship to 
prospective NASA mission scenarios will be described. 
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NASA Headquarters, Washington, DC: 
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* “Analytical and experimental critical function and/or characteristic proof-of-concept” (source: 
NASA). 
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Steering Angle (rad) Steering Angle on X axis (rad) 

Source: Liquid Crystal Institute, Kent State University, Kent, OH. 
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Source: Liquid Crystal Institute, Kent State University, Kent, OH. 
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Optical beam steering device at the NASA Glenn Research Center, 
Cleveland, OH (source: Liquid Crystal Institute, Kent State 
University, Kent, OH). 


Space Communications Project 


~o 

0 

o 

c 

0 

o 

c 

c 

05 

C 

o 

'go 

> 

0 

o 

0 

Q. 

c o 


0 


0 

m S 

0 o 

k= 

O ’’sf 

0 T- 

o >, 
^ s “ 
c jo 

0 = 

■0 g 

0 % 

2 c 

0= O 


c 

o 

^3— J 

0 

CO 

0 

o 

0 

Cl 

CO 

0 

c 

o 

'■4— < 
0 
c 

s_ 

0 

4=1 

_c 

0 
4— > 

0 

CL 

E 

o 

O 


c 

o 

o 




0 


■0 

c 

o 

0 

-Q 

"0 

c 

0 



o 


0 

> 

0 

s= 

H 


0 

O 

x: 

0 

> 

c 

.2 

0 

o 

CL 

X 

HI 

<: 

0 

O 

2 

'5 

DO 



Page 1 1 


Space Communications Project 


<N 


CD 

05 

CO 

Q. 



in 

tl 

o 

Q. - 
CL 0 
O O 
in C 
0 

c o 

® CO 

CL £ 

-9 0 


0 UJ 

0 

"O 

>> 

05 

O 0 


0 


0 


O 

c 

o 

0 


>, 

CO 

c 
o 

0 

go 

"C Q. 
0 X 
0 LU 

n . . 

c 0 
E 0 

0 o 

m r: — 


0 
f b 

s< 


CD 

o 


■s— CO 

9- < 0 

° Z o 

CO 


3 g 5 

0 ■- 

£* £ 
o o 


0 

o 

0 

cl 


1 £ 

3 - “O 

c 

0 


O' 0 


in 

c 

o 

0 

o 

a. 

CL 

< 


C 
05 
i - 0 


0 


0 


05 

II 

?| 
I 8 

S to' 
« 8 
si i 

05 O 
O — 

o E 
c o 

-t—' 

o o 
0 0 
^ fc 

05 O 

c o 

L=> >4=! 

c c 

0 E 

0.^7- 

1 > 

3 | 

=Q > 
C S 
.0 0 
■o c 
0 ■- 

O 0 

| .s 

5 ^ 
-Q 0 
o 

CO = 

. E 


“O 

c 

0 


0 
i_ 

o 

0 

>: g 

8 e 

2 CD 
O E 
&J9 

" co- 

il! E 

C CD .2 

.2 (0 <0 

l-s “ 

E o 

0 -4= 


0 

<= 

0 

"O 

c 

0 

0 " 

-i— > 

o 

-Q 

o 


o 

■c 

o 

Cl 

CL 

Z5 

0 

JZ 

0 


o co 


vu -4-f 

o o 

c -Q 

1 2 

i* 

o 0 ) 

S .£ 

^ JSJ/ 

0 o 

E P 
0 


0 
c 
o 
o 
!_ 

0 

o 
o. 

£ll 

05 0 c /3 

'0 < O 
^ CL E 
^ O o= 


0 

0 

0 

^ c 
0 .2 
0 0 

2 .9 
> c 

Z5 

E 

E 
o 
0 O 

2 0 
0 o 

C t£= 
O CL 

4= O 

0 

0 • 


o 

o 


0 

0 

CL 

o 

o 

0 

0 

0 
-5— - 

0 

.9 

wT b= 

is 0 

1 £ 
C 3 
O 1C 

0 0 
2 o. 

cc cp 
0 0 

1 25 
0 0 

2 "o 

to 2 

c 
"O 0 
c > 
0 "C 
- 0 
0 ^ 
c o 
o 

JO 

H5 0 

to E 

c 0 

O m 
o ^ 
«!=* 
0 

0 o 

S- o 

o V 
0 ^ 
a O 

§. J 
0 • 


(orbiting/deployed on the Moon) 

• Strategic mining operations (planetary systems) 


